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VIII. 

From an ergonomic standpoint, several problems could be expected to 
arise from the grinding activities since workers• hands were 
subjected to sustained vibrations transmitted from the grinding 
tool. Although measurements of vibration frequency and amplitude 
were not taken, it is reasonable to predict that this exposure could 
be associated with vibration induced Raynaud•s Syndrome, and finger 
paresthesia. 

In operating the grinding tool, the millwrights were observed to use 
extreme wrist positions (flexion, extension, ulnar and radial 
deviation} on a highly repetitive basis. These postures could cause 
tendonitis and/or tenosynovitis in the upper extremities. In 
addition, these bad postures could cause median nerve entrapment in 
the carpal tunnel. At least two workers mentioned that they suffered 
nocturnal paresthias. Such complaints are common in cases of carpal 
tunnel syndrome. 

Overhead grinding operations could cause local muscle fatigue due to 
sustained abduction at the shoulders . Non-specific complaints of 
pain, tinging and/or numbness could be expected in the muscles of the 
upper extremities. 

CONCLUSIONS 

We conclude that toxic chemicals are not responsible for the symptoms 
of numbness and tingling. This conclusion is based on the following 
findings: (1) Zinc protoporphyrin levels were all within the normal 
range. (2} Numbness and tingling were experienced in both arms in 
only five of the thirteen millwrights with numbness and tingling. 
These findings are at odds with the fact that toxic nerve damage 
almost always is symmetrical affecting both right and left 
extremities. (3) The timing was not suggestive of a toxic chemical 
exposure in that there was no consistency among workers in how long 
the symptoms lasted, in how long they took to develop after a 
millwright had been working at GM, and on what date the symptoms 
began. (4) There were no chemical substances in the work area, 
except lead, known to cause, or suspected of being able to cause 
nerve damage that might produce the symptoms of numbness and 
tingling. (5) There were no abnormal results on the tests 
evaluating brain function. Most often, industrial toxins causing 
numbness and tingling also affect brain function. 

We believe that most of the numbness and tingling experienced can be 
attributed to the machinery used and the working postures required on 
the job. Millwrights holding heavy grinding and cutting tools could 
potentially suffer injury to the small nerves of their hands and arms 
due to vibration and direct nerve compression by tools. Also, a 
directly overhead posture could cause compression at the collarbone 
of the larger nerve trunks that carry sensation from the hands and 
arms. 
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IX. RECOMMENDATIOt~S 

1. Use tools with reduced vibrational characteristics and wear 
antivibration gloves to attentuate vibration exposure (Note: 
Almost all millwrights wore cloth work gloves while grinding). 

2. Use grinding tools which allow neutral wrist postures. 

3. Workers should hold the tools as lightly as possible in order to 
do the job, since an increased grip strength results in an 
increased vibration dose. 

4. The current use of lift platforms reduced the number of 
situations where overhead work is required. In cases where 
grinding must be done overhead, workers should be encouraged to 
lower their arms at frequent intervals for short rests. 

5. Evaluation of job stresses should be performed to assess the 
contribution of work positions and repetitive trauma to the 
development of these complaints. 
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Copies of this report are currently available upon request from 
NIOSH, Division of Standards Development and Technology Transfer, 
Publications Dissemination Section, 4676 Columbia Parkway, 
Cincinnati, Ohio 45226. After 90 days, the report will be 
available through the National Technical Information Service (NTIS), 
5285 Port Royal, Springfield, Virginia 22161. Information 
regarding its availability through NTIS c~n be obtained from NIOSH 
at the Cincinnati address. Copies of this report have been sent to: 

1. t4i dwest Conveyor Co., Kansas City, t1i ssouri. 
2. Millwright and Machinery Erectors Local Union 1121, Allston, 

Massachusetts 
3. NIOSH, Region I 
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For the purpose of informing affected employees, copies of this report 
shall be posted by the employer in a prominent place accessible to the 
employees for a period of 30 calendar days. 
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Table 1 

Environmental Criteria 

Recommended Evaluation Criteria 
Substance 8-Hr TWA Limit Source Primary Health Effects 

Lead 50 ug/m3 OSHA Kidney, blood, and nervous 
system effects 

Chromium 500 ugfm3 ACGIH Pulmonary effects 

Cadmium 40 ug/m3 NIOSH Lung and Kidney effects 

Manganese Fume 1000 ug/m3 ACGIH Central nervous system effects, 
metal fume fever 

Respirable Dust 5 mg/m3 ACGJH Pulmonary effects 

OSHA Standard 

50 ug/m3 

1000 ugfm3 

100 ug/m3 

5000 ug/m3 (ceiling) 

5 mg/m3 

All air concentrations are time-weighted-average (TWA) exposures for a normal (8 to 10 hours) workday of a 
40-hour work week. A ceiling value is one which is not to be exceeded. 
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Table 2 

Results of Paint Chip Analyses 

Sample 
DescriEtion % Lead % Chromi urn % Cadium t: Nanganese 

Red 0.004 0.073 8 x to-6 0.17 

Grinding Table 

Yell ow & Orange 19.4 5.0 2 X 10-4 0.03 

Conveyor Basket 

Red 0.24 0.64 1 X 10-3 0.07 

New Steel 

White 0.08 0.36 5 X 10-4 0.02 

I ns1 de Conveyor 

Grinding Filings 0.02 0.53 8 X 10-5 0.28 

from Conveyor 

White 0.23 0.31 2 X 10-4 0.08 

Stockpile 
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Table 3 

Results of Personal Air Samples for Lead, Chromium, Cadmium, and Manganese 

Sample Duration Air Concentrations* 
F'11 ter Number (Min} Job Lead Chromium Cadmium Manganese 

1 134 Welding 10 5.4 0.05 10 
2 142 Cutting 67 6.1 0.09 8.6 
3 164 Grinding 9.3 19 0.08 0.3 
4 141 Welding, Grinding, Cutting 22 5.9 0.14 10 
5 125 Cutting, Welding 23 5.7 0.68 94 
6 74 Welding 36 7.9 0.35 73 

Evaluation Criteria 50 500 40 1000 

*Air concentrations are in micrograms per cubic meter (ug/m3). 
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Figure 1 

Date of Onset of Symptoms 

vs. 

Number of Cases 
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